The study was conducted using existing soil data from Nawagaon and Maskara Rao watershed boundary in Shaharanpur district, India to assess land capability classes using Remote Sensing and GIS approach. Land sat image was integrated with SRTM DEM for delineation of landforms and analysis of land use/land cover data. The filled SRTM DEM of the study area was extracted at 30 m resolution to extract terrain parameters such as elevation, slope and aspect. SRTM DEM was visually interpreted. Three major landforms were identified, namely, 3 landforms -hills, piedmont plains and alluvia plains. These were further delineated according to slope and finally according to vegetation cover to give eight physiographic units. The slope map and aspect map were produced using filed Dem and were classified into nine and two classes respectively. Land use/land cover map was also generated using satellite image for the study area in India. The dominant land use was: dense forest, degraded forest, crop land I, crop land II, scrub/barren, settlement, river, canal and road.
Introduction
Land evaluation is of great important for making decision on sustainable land use. The term "Land suitability assessment" refers to the investigation of a certain part of land's appropriateness to a specific type of land use [1] . This assessment involves many factors that directly or indirectly control the ability of this part of land to host the land use under investigation. The main object of the land suitability evaluation is the prediction of potential capacity of the land unit for a given use without deterioration [4] . However, the potential of the land for crop production to satisfy the demand of the ever increasing population is declining as a result of severe soil degradation [5] . Land evaluation takes into account the physical nature of the land (e.g. geology, soils and slope) plus other factors (climate, erosion hazard, land management) which determine how that land can be use without destroying its long-term potential for sustainable production.
Good land management needs reliable information about land qualities. These complex attributes of land are divided from simpler, directly measurable properties obtained from natural resource survey. Satellite based remote sensing data has emerged to be a vital tool in soil resource survey and generation of information which help to evolve the optimum land use plan for sustainable development of the area. The task of gathering information on the soils has been greatly synergized by the enhanced speed and reliability with spatial and temporary information is generated in by remote sensing techniques in a cost effective manner. The use of digital data sources, such as digital elevation models (DEM) and
Landsat satellite data can speed up the completion of digital databases and improve the overall quality, consistency and reliability of the database. Traditionally, landform delineations were carried out using aerial photography. With the increasing availability of digital elevation model (DEM), a surface is characterized by attributes such as elevation, slope, aspect, plan and profile curvature, and flow accumulation to obtain relief or surface topography units [6] , and these provide greater functionalities than the qualitative and nominal characterization of topography [2] .
GIS has been found to be the best tool for performing numerous spatial analyses, including overlaying combinations of features and recording resultant conditions, analyzing flows or other characteristics of network. Its uses in various fields include facility management, planning, agricultural development, environmental monitoring e. t. c. This study was carrying out using combination of remote Sensing and Geographic Information System (GIS) with attribute data for land evaluation.
The objectives of this study were to prepare physiographic soil map and land use and land cover (LULC) map at 1:50,000 scale using Landsat TM data, analyze terrain characteristics using SRTM DEM and generate Land Capability map for land use planning.
The study in India area covers Nawagaon and Maskara Rao watershed boundary, a part of Saharanpur, Uttar Pradesh district and District in Northern state in India which lies between latitude 30o 09' 00" N to 30o 21' 00" N and longitude between 77o 36' 00" N to 77o 45' 00" N ( Figure 1a ) with an altitude ranging from 295 -860m (ASL) covering an area of 13663.27 hectares. The area qualifies for semi-arid monsoon climate with distinct summer, winter and rainy seasons. It experiences mean annual rainfall of 1170mm.
The mean annual temperature is 23.3ºC with a mean summer temperature of 29.4ºC and mean winter temperature of 15.1ºC. The highest percentage of humidity 72 -85% is found during the rainy season at the lower range of humidity between 29 -51.5% is recorded in the summers. Physiography of the area varies from plain area until hilly, since the study area is a part of southern slope of Shiwalik Hill, the denudational, colluvial and alluvial process form 
Materials and Methodology
General description of the study areas 
Data used
This study was carried out using existing data from India. This includes the following:
• LANDSAT 8-April 17 th and May 3 rd 2015 (Stacked)
•
DEM-SRTM 30m
The satellite data were georeferenced using WGS 84 datum, 
Physiographic map
Boundary map was made considering the satellite imageries in delineating the study area logically with the help of image features e.g. tone, texture, pattern, shape, landform, slope and elevation.
Land use/Land cover map
The satellite images were interpreted individually for the de- 
Slope map
Terrain data was analyzed as a component in complex GIS modeling. Slope is expressed as the change in elevation over a certain distance. It is the maximum change in Z-value. In this case the certain distance is the size of the pixel. The maximum change in eleva- I  II  III  IV  V  VI  VII tion over the distance between the cell and its neighbor identifies the steepest downhill descent from the cell. The lower the slope value, the flatter the terrain; the higher the slope value, the steeper the terrain. Slope is most often expressed as a percentage, but can also be calculated in degrees. Slope map was generated in ARC GIS software using SRTM DEM and was being color-coded according to the steepness of the terrain at each pixel.
Characteristics Classes

Aspect Map
An aspect map shows to which side the slope is directed. An aspect value of 0 means that the slope is facing North. The aspect of a slope can make very significant influences on the local conditions and temperature. It can be used to calculate the solar illumination for each location in a region as a part of study to determine diversity of life at each side. It is measured clockwise in degrees from 0 (due north) to 360 (due north), coming full circle. The flat areas having no downslope value are given a value of -1.
Creation of Soil data base
After creating the physiographic map and preparing its legends, the soil database was created. By inserting soil depth, Texture, Drainage, Coarse fragment and erosion column in the soil table, thematic maps were created using the physiographic map, soil table and the corresponding column.
Land capability classification
Land capability classification involves an evaluation of the degree of limitation posed by permanent or semi-permanent attributes of land to one or more land use. It is essentially a negative approach whereby the degree of constraint increases, the capability of land decreases. By combining the slope map, physiographic soil map and land capability criteria, land have been classified according to its capability (Table 1) . 
Results and Discussion
Land use/Land cover
The satellite imagery (figure 1b) was interpreted for the detailed information about land use activities and land cover. The interpretation was done making use of the interpretation keys. This interpretation helped for making visual interpreted of Lu/Lc Map.
The study area was divided into nine broad land use classes; these are dense forest, degraded forest, crop land I, cropland II, scrub/ barren, settlement, river, road and canal ( Figure 2 and Table 2 ). was divided in two categories that are north aspect and south aspect. The figure 4 below showed that 58.66% aspect tends to south while 41.35% of the aspect tends to North. 
Digital Elevation model
Slope map
The slope map was prepared from filled SRTM DEM figure 3 .
The study area was divided into nine slope classes in figure 5 and 
Physiography soil map
The satellite image (figure 1) was interpreted for the detailed information about land use activities and land cover. This was carried out using interpretation keys. This interpretation helped for making visual interpreted of LULC map. The study area was delineated into 3 landforms -hills, piedmont plains and alluvia plains.
The three landforms were further delineated according to slope and finally according to vegetation cover to give 8 physiographic units in figure 6 and table 4 .
General characteristics of soil composition of the study area in India
There were five types of soil found in the study area -coarse sandy loam, sandy loam, loamy sand, sandy clay loam and silt loam as shown in Table 5 below. The hilly areas had coarse sandy loam soils and loamy sand, while the piedmont plains had coarse sandy loam, sandy loam, loam and silt loam soils; the hilly areas had very shallow to moderate soil depth, while piedmont plains and alluvial had very deep soils; coarse fragment in hilly areas was very severe or severe, while in piedmont plains it was moderate or severe and in the alluvial plains, it was slight; drainage in the hilly areas was on an excessive, while in the piedmont plains it was well and in the alluvial drainage was well.
Land capability classification of soils in India
Land capability classes for study area were summarized in Table 6 to 13 and in figure 7 to 13. It was found that in hilly areas, H11  VI  III  VIII  VI  V  VIII   H12  IV  II  VIII  VI  V  VIII   H13  III  II  IV  VI  IV  VI   PII  III  II  IV  I  III  IV   P12  II  II  III  I  II  III   P21  I  I  II  I  II  II   P22  I  I  II  I  I  II   Alluvial  I  I  II  I I II 
Conclusion
This study was conducted to evaluate soils from India using FAO framework and GIS-based approach, with view to assess and develop a land management strategy for the areas. 
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